:
We set sail on this new sea because there is new knowledge to be gained . . . and used for the progress of all people. . . The growth of our science and education will be enriched by new knowledge of our universe and environment, by new techniques of learning and mapping and observation, by new tools and computers for industry, medicine . . . President Kennedy's words were prophetic in many ways. Aside from the tangible goal that was successfully achieved with the great ride and moon landing of Apollo 11 in 1969, the 1960s saw the development of digital signal processing for use during the Apollo Lunar landings to computer-enhance pictures of the moon. 3 This technology (developed by NASA's Jet Propulsion Laboratory) was instrumental in providing the computerbased image processing necessary for computed tomography and magnetic resonance imaging (MRI) that would revolutionize diagnostic medicine in the next few decades. 4 We can now marvel at the great ride neuroimaging has given us through technological advances in all of the major modalities and their applications to the clinical and investigational fields of neuroscience. Even though the last dedicated volume published by this journal on neuroimaging was only 2 years ago, 5 the rapid pace of achievement in the field justifies an update.
As guest editor, I have assembled a volume that focuses on recent advances in neuroimaging, in particular those likely to impact the field of neurotherapeutics. All of the major modalities are included in this volume (computed tomography, MRI, positron emission tomography, angiography/interventional, and neurosonology), reflecting the breadth of the neuroimaging revolution. Several of the articles provide technology updates on the improving capabilities of neuroimaging acquisition methods and protocols. These include reviews of the latest advances in diffusion tensor imaging, magnetic resonance spectroscopy, perfusion MRI, functional MRI, magnetization transfer imaging, myelin imaging, interventional (cathether-based angiographic) procedures, CSF flow imaging, and parallel MRI. We also consider off-line processing and analysis methods that allow the derivation of an increasingly complex set of data from neuroimages. These methods include brain mapping and time-series modeling that bring the promise of providing new surrogates to monitor critical neurobiologic processes such as degeneration and repair. Finally, we present some specific topics of interest that bridge the neuroimaging and neurotherapeutics fields in which the data provided in the image leads the clinician and scientist directly into the realm of therapeutic development. These include articles on brain iron, ultrasound enhanced thrombolysis, and imaging of neuroinflammation.
Many frontiers are yet to be conquered in the field of neuroimaging and many challenges remain in properly harnessing this wide array of tools. Nonetheless, we are thrilled with the pursuit of knowledge as we travel on the celestial journey provided by neuroimaging and the hope that it brings for patients with neurologic disorders.
